This paper investigates gender differences across the log wage distributions of British employees working full-time in 2005. The raw gender wage gap shows a tendency to increase across the distribution with a glass ceiling effect indicated. A strong relationship between high skilled, white-collar occupations and carrying out managerial duties with the glass ceiling effect is indicated in the data. After allowing for positive selection into full-time employment by British women, a substantially larger gender earning gaps is found: the selection corrected gender wage gap is close to twice the raw gap across most of the earnings distribution. This selection corrected gap is found to be predominantly related to women receiving lower rewards for their characteristics than men. Indeed, the results suggest the gender earnings gap would all but disappear across the earnings distribution if women working full-time received the same returns to their characteristics as men working full-time in Britain do.
In the last decade, researchers have begun to make use of quantile regression methods to analyse the gender gap across the entire wage distribution (rather than at just the mean or the median) 1 . These studies provide a more detailed insight into the gender earnings gap and special emphasis has been placed on the findings of relatively larger gender gaps amongst higher earners (the so called 'glass ceiling effect') and amongst low earners (the 'sticky floors effect'). Similar to the familiar Oaxaca (1973) and Blinder (1973) decomposition of the gender earning gap at the mean into the portion attributable to the differences in individual characteristics and the portion attributable to the differences in returns to these characteristics, the quantile regression framework has been employed to enable analogous decompositions across the wage distribution (Machado and Mata, 2005) .
In an early study, Albrecht et al. (2003) find a strong glass ceiling effect for Sweden; the gender wage gap is increasing along the distribution, particularly so amongst the highest earners. They show that gender differences in returns to labour market characteristics play an important role in explaining the wage gap. At the top end of the earnings distribution, about half of the gender gap is attributable to these unexplained gender differences in returns to labour market characteristics.
Using pooled data for 1995-2001 from the European Community Household
Panel (ECHP), Arulampalam et al. (2007) study gender gaps across the earnings distribution in eleven countries. Their results show that the raw gender wage gap in Britain is relatively constant across the distribution (at around 20%); however, the portion of the gap due to differences in returns to characteristics is increasing across the wage distribution. Glass ceilings were noted in most of the countries in their analysis, including Britain (Arulampalam et al., 2007) .
De la Rica et al. (2008) examine gender wage gaps in Spain across the distribution of earnings for full-time workers in 1999 using the quantile regression framework. Given the relatively low labour market participation rate of Spanish women, they sub-divide their sample by education. They find evidence of a glass ceiling effect for the highly educated and a glass floor for the lowly educated.
The possibility of a relationship between the probability of women working and their having characteristics associated with higher wages (such as higher education found in De la Rica et al., (2008) ) has been long recognised in the literature (Heckman 1979; Buchinsky 1998; Melly, 2006; Blundell et al., 2007; Albrecht et al., 2009 ). Olivetti and Petrongolo (2008) recently explore the non random presentation of women into employment and gender wage gaps (measured at the median of the distribution) for the US and a range of European countries (including the UK). They find consistent evidence of positive selection of women into employment and conclude that it is essential to correct for this selection effect when estimating gender wage gaps.
The Machado-Mata (MM) decomposition across the wage distribution methodology is further developed to account for sample selection by Albrecht et al., (2009) who decompose the gender gap among full-time workers in the Netherlands.
They document the presence of a glass ceiling effect; the gender gap is positive across the distribution but is largest at the highest quantiles. If all women worked full-time, the average log wage gap between male and female workers would have been higher in the Netherlands; with the majority of the positive selection effect being associated with full-time working women's observed characteristics. They conclude that the majority of the selection corrected gender pay gap in their study is attributed to differences in rewards to the labour market characteristics of male and female workers.
In a related study, Nicodemo (2009) decomposes the pay gap between husbands and wives across the earnings distribution after allowing for self-selection of married women into employment in five Mediterranean countries 2 , using data from the ECHP 2001 and the EU Statistics on Income and Living Conditions (EU-SILC)
2006. She finds positive self selection effects for working women and substantial selection corrected wage gaps in each country, with the greatest portion of the gap being due to differences in rewards. Britain is not included in her study.
In this paper, we use the quantile regression decomposition method (Machado and Mata, 2005) to study the gender wage gap in log average hourly earnings across the distribution for full-time workers in Britain including allowance for possible nonrandom selection of women into full-time employment (Albrecht et al., 2009 selection) of Arulampalam et al., (2007) and the estimation of the gender earning gap with sample selection but only at the median of Olivetti and Petrongolo (2008) for British employees. In the process, we will apply the selection correction technique developed in Albrecht et al., (2009) .
Data and variable selection are discussed in the next section, estimation methods and sample selection are considered in section 2, results for the earnings functions estimations are presented and discussed in section 3, and conclusions are presented in section 4. Table A1 of the Appendix).
Wage Data and the Earnings Function

The distribution of wages in the BHPS
The wage measure used in the analysis is the natural logarithm of average gross hourly earnings. It is derived from gross monthly pay at last payment and total weekly hours (both measures include paid overtime). Men's average hourly wages are substantially higher than women's in Britain (see Table 1 ): the mean gender earnings gap amongst full-time workers is 16 log wage points.
The mean log wage gap may, however, hide important differences across the wage distribution, such as those between low earners and high earners. The distribution of earnings is considered in greater detail in Figure 1 which plots the estimated kernel densities of wages for men and women working full-time. The distribution of male wages is essentially symmetric, while the corresponding female distribution is unsurprisingly somewhat skewed to the left. Figure 2 plots the differences in the distributions shown in Figure 1 ; this is the raw (unadjusted) gap in log hourly wages between male and female full-time employees at each quantile of the distribution 4 . There is some notable decline between the 5 th and 7 th deciles and subsequent increases across the highest 3 deciles suggesting the presence of a glass ceiling 5 . There does not, however, appear to be a notable sticky floor effect in the raw data. 6 Focussing the analysis on a single point in the wage distribution (such as the mean or median) would mask these changes in the gender wage gap that occur across the earnings distribution.
The determinants of wages
Most authors have adopted the human capital model as the theoretical basis for the earnings function (Becker, 1962 and 1964; Mincer, 1958) . This approach is also used here. At the individual employee level, it is assumed that wages increase with measures of accumulated skills such as education and work experience. Education is measured by the highest educational qualification level achieved (see Table 1 ). Work experience is the accumulated years of actual labour market work experience using 4 The 95% confidence interval is estimated via bootstrapping with 100 repetitions (see Melly, 2006) . 5 The gap is 17 log wage points at the 75 th centile; 18 log wage points at the 90 th centile; and 20 log wage points at the 95 th centile. 6 The gap at the 1 st , 5 th and 10 th centiles is 15 log wage points, whilst the gap at the 25 th centile is 16 log wage points. the individual's employment history since first leaving full-time education 7 (Halpin, 2006) . This is a superior measure than the commonly used proxies of potential lifetime work experience (Polacheck, 2006; Regan and Oaxaca, 2008 Table 1 , similar information for the allocation of characteristics across the earnings distribution for men and women are presented in Table A1 of the Appendix.)
Considering the characteristics in more detail, the full-time workforce in
Britain is typically well educated: with 75% of both men and women having a qualification at A-level or above. However, men have more years of accumulated work experience and are disproportionately represented in the managerial occupation as well as skilled trades and operatives. In contrast, women are over-represented in administrative/secretarial occupations and in personal services.
Occupation has been shown to be an important determinant of wages for fulltime women relative to part-time women in Britain (Connolly and Gregory, 2008; Manning and Petrongolo, 2008; Olsen et al., 2010) and for the pay of full-time men relative to part-time women Smith, 2007 and . Responsibility for managerial duties may also be an important determinant of relative pay. Men are increasingly more likely to carry out managerial duties at the higher end of the earnings distribution (74% of men in the 9 th decile do compared to 51% of the women in this decile) 8 . Being a manager is also relatively increasingly common for men across the earnings distribution (38% of men in the 9 th decile are, whilst only 12% of the women are).
Supporting evidence of the relative scarcity of senior women in managerial positions in high skilled, white-collar occupations is shown by the Equal Opportunity
Commission (2005), who found that women in Britain make up just 8% of the senior judiciary, 8% of senior police officers, 10% of top business leaders and 9% of national newspaper editors. Similar results are found for lawyers in the U.S. with only 7 Work experience includes both full-time and part-time experience. A more detailed analysis of workhistory in the BHPS by Olsen et al. (2010) finds a positive net effect of full-time work experience on wages and no net effect of part-time work experience on wages. 8 The correlation coefficient between being a manager and having managerial duties is 0.47 in the combined sample of full-time employees (0.50 amongst the men and 0.42 amongst the women).
some 6% of law firms having managing partners who are female (National Association of Women Lawyers, 2008; pages 2-7). Table 1 
Estimation and selection
The quantile regression model of Koenker and Bassett (1978) is employed to estimate earnings functions for males (m) and females (f):
where w i is the natural log of the average hourly earnings of individual i; x i is a Kx1 The need to allow for sample selection when estimating an earnings function, such as the non-random probability of women being employed full-time, is well documented by Heckman (1979) . Buchinsky (1998) 
where z ff is the set of variables that influence the probability that a woman works full- Table 2 provides results from standard probit and single index (Ichimura, 1993) estimation of the determinants of participating in full-time work by women (in columns 1 and 2, respectively) 9 . Unsurprisingly, women are found to be significantly more likely to be working full-time if they have more years of work experience and higher education qualifications. In contrast, being married and the presence of dependent children are both strongly negatively related to the probability of women participating in full-time employment. Women are also significantly more likely to work full-time if they disagree with the attitudinal statement "the family suffers if the mother works fulltime". The selection effect can be decomposed into the portion due to observable characteristics and the portion due to unobservable characteristics by modifying the algorithm and sampling from the empirical distribution of full-time women only (Albrecht et al., 2009 ). This produces a distribution of wages that would be observed if women who do not work full-time had the same distribution of observed characteristics as those who actually do work full-time. The difference between this distribution and the distribution obtained by sampling from data on all women gives the portion of the selection effect due to observables (see Figure 3b ). The portion due to unobservables (Figure 3c) is the difference between the distribution of wages obtained by sampling from data on full-time women and the actual distribution of full-time women's wages.
The portion of the selection effect related to observable characteristics can be seen to be statistically significant for most of the earnings distribution until almost the 85 th centile and generally sits below 10 log wage points, although there is some increase suggested in the 7 th decile (Figure 3b ). Some insight into this gap can be gained from Table A1 (in the Appendix) which provides summary statistics for selected deciles. For those in the 8 th decile of the earnings distributions of full-time and part-time women (see columns 6 and 9), many of the observable characteristics included in the analysis are found to be more similar than they are at lower deciles. A characteristic that takes a very different value for these women with high average hourly earnings is, however, the presence a pre-school aged child: one in two of these women working part-time has a child of this age, less than one in six of these women working full-time does. It would appear that there is group of women who, given their observable characteristics, earn a high salary whilst working part-time. At lower level deciles of the earnings distribution, differences in the average observable characteristics of full-time and part-time working women become apparent. The portion of the selection effect related to unobservable characteristics is similar in size and shape across the distribution with a more obvious decline between the 7 th and 9 th deciles ( Figure 3c ). These findings reveal that the positive selection effect of women into full-time employment shown in Figure 3a is related to similarly sized differences in observable and unobservable characteristics associated with higher earnings potential between those women who work full-time and all women.
Ignoring this substantial positive selection into employment for full-time working women could be expected to lead to incorrect estimates of the true extent of the gender earnings gaps in Britain. Allowance for selection is made accordingly in the estimation of the earnings functions for full-time working women below.
Earnings function results
Selected results for the quantile regressions for log average hourly earnings for men (equation 1) and women with Buchinsky selection correction (equation 3) 10 working full-time in Britain are presented in panels 1 and 2 of Table 3 , respectively.
(Additional estimation results are available from the authors upon request.)
The human capital measures (education, experience and experience squared)
are typically found to be significant across the wage distribution and to have the expected relationship with earnings for men (Table 3 , panel 1). In particular, there are substantial gains associated with higher education qualifications, and the total returns to work experience peak at 13 years and begin to become negative (starting with the lowest earnings deciles) at 27 years. Being married is positively related to higher wages whilst working in a small workplace (less than 25 employees) is negatively associated with wages. These relationships are generally found to be similar across the distribution. In contrast, having a skilled occupation (especially managerial, professional or associate professional) and carrying out managerial duties are associated with increasing returns for higher income earning males.
The results are similar although less precisely estimated for full-time women (with the exception of being married). The rising returns associated with having a more skilled occupation are clear amongst higher earning women (for example, the returns to being a manager at the 8 th decile of the earnings distribution are more than double that of a manager at the 2 nd decile). These are substantially larger returns than those found for high earning male managers; the positive impact on earnings related to being a manager is some 20% larger for men at the 8 th relative to the 2 nd decile.
However, unlike males, the returns associated with carrying out managerial duties are not rising for higher waged females. 
Conclusion
Our results support the use of the quantile regression decomposition method (Machado and Mata, 2005) , including allowance for possible non-random selection of women into full-time employment (Albrecht et al., 2009) , to study the gender wage gap in log average hourly earnings across the earnings distribution of full-time workers in Britain.
The mean log gender wage gap between full-time workers in Britain is found to be substantial at 16 log wage points in 2005. Taking the log wage gap at each quantile of the male and female distributions, however, reveals a more complex picture: the raw gender wage gap shows a tendency to increase across the distribution with a glass ceiling effect indicated. A strong relationship between high skilled, white-collar occupations and carrying out managerial duties with the glass ceiling effect is indicated in the data. The data also reveal sizeable differences in the observed characteristics of women working full-time relative to those working part-time or those not in the labour force. Women working full-time are substantially more likely to have average observed characteristics typically associated with greater earnings potential.
The possibility of selection into full-time work for women is found to be to be significant and positive across the earnings distribution apart from the section between about the 85 th and 95 th centiles. Decomposing the selection effect reveals similarly sized portions related to both the observed and unobserved characteristics of women working full-time.
After allowing for the positive selection into full-time employment by British women, a considerably larger gender earning gaps is found for full-time workers: the selection corrected gender wage gap is close to twice the raw gap for women in the first 6 deciles of the earnings distribution. The extent of the adjusted gender gap is relatively lower between the 7 th and 9 th deciles as there are some women who, given their observable characteristics, are able to earn a high salary whilst working part-time.
The gender gap is also increasing across the highest decile of the earnings distribution, providing some evidence of a glass ceiling.
The selection corrected gender wage gap is found to be predominantly related to women receiving lower rewards for their characteristics than men. Indeed, the results suggest the gender wage gap between men and women working full-time in
Britain would all but disappear across the earnings distribution if these women received the same returns to their characteristics as men working full-time do. 
